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(57) Abstract: 

PROBLEM TO BE SOLVED: To enable rewriting or 
super-high resolution reading out a large number of 
times than heretofore while maintaining good recording 
and reproducing characteristics or super-high resolution 
reading out characteristic. 

SOLUTION: A reflection layer is formed to a two-layered 
structure consisting of a layer 5 essentially consisting 
of So and a layer 65 essentially consent of a metallic 
material and AJ oxide is used for at least part of the 
upper and lower dielectric layers of a recording film 3, 
by which the fluctuation in the reflection level, the 
increase or reproducing signal jitters, etc., are 
suppressed when many times of rewriting or super-high 
resolution reading out is executed. Many times of 
rewriting or super-high resolution reading out is thus 
made possible. 
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1 

■ftic «fc o X «?B£Ei**5 £ t>V* 7t 3 m«IEgfe 

JB»flt*EflUifc LTilx., i»o«a*«rfl|;L, ;6>o'> 

£fctt**flMfc©'J>*< b t-***<e**m«>JR IS 
4f Jl*s J: V* 2 £|f * a» & *> , *>o JSTJtfflW* & «S 

Sr^L-C»lStt«, *2R*tJI©W»c«JlSnfc«IJa 10 
«r«Fo*«E««ffc, 

2 ] ffJEffl 1 5lti©4S?-»© 9 0 %^±<D 
)*^S i-Ti, Si -Mo, S i - A 1 i^b^S 

3 ] fflEIg 1 5L*tm<0±JR ; ¥'&(0 9 0 %«_h<£> 

1 KE*i<Dtfir*E»«Mfci 

4 ] l 9 0 %«±<Z> 

m^iE^^fro 20 

[If 5 ] DDE* 2 SJ»Ji©^lSiF«© 9 0 %£X.k(0 
fi£#;6 s A 1 -T i , Al-Ag, Al-Cu, Al-Cr 
l r i Sr#mi-f-5it*« l (-IS 

[W#* 6 ] fflreft 2 KMfW^f^tW 9 0 %&,±<D 
WAl. Au, Cu, Moroi^-fttd^lod^JiS 

[It** 7 ] flfjEfg 1 RWJl©£j]|t7*© 9 0 %SA±<D 

9 0%Et±ro^5Al-Ti, Al-Ag, Al-C 30 
u, A 1 -C r(OV-fixA»lod»F>'i5wfcS:4faii- 

1 KEfcOflMREflkttfc:. 
[it** 8 ] flfJEIg 1 RAtS©^^-««0 9 0 %&.±<D 
WSi-Ti, S i -Mo, S i-Ali^'i 
9 » flfJEfg 2 EJM§<D±m*&.<0 9 0 %W_h(T5fiE^5 A 
l-Ti, Al-Ag, Al-Cu, Al-CrK)^i< 
i ^-ttiA" l - i Sr#»i:i-5I»*9 l »=: 

E*©1»«E«tttt. 

[§»** 9 ] afjiEig i r#*©£jbr?*<o 9 o %eu:© 

fiS^S i, Si-Ti, Si -Mo, Si-Al, 40 
Si-Ge, G e <D'pt£< b 1 

o , *»oiwejb 2 5Uttmo±mtt<o 9 o %ti_k 

[it** l 0 ] fflffi!EM»^SO 9 0 %EA_kw/3g 
Agi!l-5g+%, *>oG e d5 1 7 ~ 2 5 J^^F- 
%. A>0 Sb#19~25 A>0 Te J ! 5 3 ~ 5 

9 J^-r%Ol5iaic:*>5 - t ^SSir-f-Sit** l ~9<£> 

[ft** l l ] HftEEftffl&ffi'H&ro 9 OttEAirorita- 50 



^Bfl^l 0-4 99 1 6 

2 

A g S b T e 2 |;iifiVNj!a/&<W*45 — 1 5%i, SI 
g|3tf>Ge 2 S b 2 T esl-iavMfiffcWfcf^.fc 9 &-5:i i: £■ 

isNSSi-f-sit** i~9 wv-r i *icE«<ott$aE 
mm*, 

[it** l 2 ] AUEEi*J8S±(c:i!fjEm l KJtSftsaaftfll 

[tt**i3] niEEftfj:, miswewwi-'t'raji 

*lcE*Offlf«E»fltflE. 

[ft** 1 4] ttSEtffll^Zn S - S i OJgtA 1 
■Mfctt«©2»±»)fe5wfcS:««i-*3IJ|#gu 3tc 

5] JKrE«t> MJBo^flfflBW) 3 o«E^%Et± 

1 3 icEitOfflfttEftttft. 

[it**i 6] SlrfEfHIo^trog o%WJb©j$; 

(ZnS) - (A 1 2 O a ) , (ZnS) - (AU 
0 3 ) - (Si O z ) , (A 1 2 O a ) - (S i 0 2 ) <D'P 
tt < b t> v ^-rtifr i o(cj£v ^m.^ t>45ri b 
i-£§t** l 3 dEttolfttREfttttt. 
[it**i 7] HtJEifc^Jf rt*A 1 -OSr^Jl^(0 3 0 
UH^EAi^trtm J: 9451i i-<5» ** l 

~ l 6 wvvjYta* 1 9idE4K<olffffEflklKitsi 
[it**l 8] tfim&mSfrZ n S-S i OzJSib A 1 
-OK©2Ji < tO>iSwtSr4*»t-*-5l»#33li~i 6 
l ii(c:E«t<OW«E^aE«:„ 
9] SdE(*ffeo5*>, A 1 -OjglOlBSJgas 
2nmKi > 2 0 n mKATTfcS ^ t Sr#ffit •t--2.it * 
« i 8 icEttottttEfetttt. 
[IS^rS2 o] WEfftBJiro^ai^ftos 0%ttJto« 

(ZnS) - (A 1 zCs) , (ZnS) - (Ala 

o 3 ) - (s i o 2 ) <o'j?t£< b tv>-m*»io{^iav^ 

1 4(cEttoi«ff Efttt^ 

[SS*3S2 1 ] SfjEESJBIroJSMWS 1 5 n m^±4 0 n 
mWTcOlEia}-fc-5^iSr^mi-t--5if*«l~2 0 
ir^ixa* 1 4i;zEttroltfttEflkJK{fci 

[»** 2 2 ] ME^tUKOfltV^ 8 0 n mai 110 
nm£JlTOttffllc*>5^i:*<»«t 1~2 1 

tLd» 1 3S(wE*6©m«EII:aE*c 

[I9*« 2 3 ] |lllE4>ffli©Ifi5 i 5 n mSX± 3 0 n 
m«Tro®H(cfe^rtSr^mi:-f-5if*^l 3~1 6 

2 4 ] HflEST 1 SltlroKiii 6 0 n m&Ub 9 
0 n mJWT^SSOitdfoa £ b Zftmb-tZmftig 1 ~ 2 
3 Ot^-fn*» 1 «^E«c<0*fflffieca<*:o 
[ W#* 2 5 ] fjEm 2 KStSWJKJ?^ 1 5 0 n m«l 

2 5 0 nmWT©«Hlc*5rfc 1 
-24 (0^ftl*> 1 JSfcE«c©ra«Efii«E# 0 
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[13**12 6] *tt±lci8M*fcttTift»&tf L-C»« 

L-Cflt*., *»oR5tgSrfflx, *>ojKS^5 5 0 nmjy. 
±8 0 0 nm«Tco«5ffllc*jv-ciiiSttffi*} J: tf/*fc 

[R*£2 7] *«±fciI**fcttTJfi»«r:frLT»j* 

&Sj5S 5 0 0 n mJW_L 8 5 0 n mWTroteHlcJSVfa 

t *w^«©«sr 2 o ±«^m«E»WMfc, 
waeftuc i o tamr frig** * t>v* fc « tim 

jSfi* 5 5 0 0 n mJ£iJt 8 5 0 n mEAT^fiilffifwiJl-v-Ofii 
[§3#JS2 9] ffirEftfMtf7£gWJ:0J*fttt:Sm3 

-C^SJ^nfcr t Sr«»i: l lcE*©«r«E 

[§1**13 0] lWEJRiSltJiis^jfeffltffitjffftfctt 

ttEflfttttt. 

[»*«3 l] i»EJRiS«-»07>K»0JBWas^i' 

- v^comm i0 2nmy±)f<M*nfcrt 

[0 0 0 1] 

[^PJccj^-r^K^^if] *«WI4, E«, ff^^Bjgg 
*3te**«*E««t«:^H-r5. 
[00 02] 

[t£*ofiEffi] u— FjfcSrHWtL-CWBI (EJHR) »cW 

fRE»&foiS#fcft3£^5Sj!)f£«ro <> St. GeS 
b T e 3R*©EftBt-Ctt, ^SIM^ni: 

[0003] ua»u m^mitZ 
E«l»oai«i{=Lj:9E»RIW¥***ftL. M£.m%-i&M 
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[0 0 0 4] eajx.fi, JCffi 1 ITT. Ohta et al. "Optica 
1 Data Strage" '89 Proc. SPIE, 1078, 27 (1989) J \Z 

< t£*>(D%mm L-CEAR«>Xlb 

SrKlh-TS^ffiasBB^^ix-cv^o 3CiK2 IT* 

3f«, ETrt, UtEL ft* ; *4 l 
io -g-RSi^HSm p 9 9 6 J (cfi N EfiyRiciSiHjgojSi)- 
«rflSanLTE««t«)*»SrWJhi-S**a*H!**ix-CV^ 

[0 0 0 5] ^^j/^fE^C:*?^^^-— 

*HB, #H1, MB, : US 5 !s]fegffcEftff%#flt9t 

^fg*p 9 8 J (ctt, 3ia3tSr*8iDLfe-f f w^^*sffi5g 
Stl/O^S. Z-nfj^Zmmi. PCM/ZnS- 
20 S i 0 2 (250nm)/ G e 2 S b 2 T e S (15nm)/Z n S- S 
i O z (18nm)/S i (65nm) "CfeS, 

[0 0 0 6] — WfcflT^^^fi^ifSrFMaEW 

30 XOMP^SCNAX-^:* 1 ?, E®-^— ?mM2 NA/Aj! 

[0 0 0 7] UlEtttltftOfcftOfftt Lttt. ta^ 
<tf=:J:0Slt**s«fti-««C*S:fflV''-CDfli5-CE«4ix 
%W±-fZJjm j $>mftfrJ:ffi.4 ITK. Yasuda,M. 0 
no, K. Aritani, A. Fukumoto, M. Kaneko; Jpn. J. Appl. Phys. v 
ol.32(1993)p.5210j {cE«^$i^-CV^2 l „ rO^jSfefdti 

*ISI©«E*ffiLSr?f*5i:» *OSiE»a*4C» S^i' 
40 -5„ 

[0008] *pj^*-ctt, ma,-0£knf6i(ote 
^tt£^<oxtt<. mm mm^omt) twf^&it. 

[0 0 0 9] 

tt^i*ttt, »#»*.^rilBs!c«(E»aofl|f«E«kfflttflc 

50 SSrWLTi^S. 
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[ooii] ^SclHiost 

[0012] 

(1) Kfi±(ciES!XttTJfi«Sr^b'r^Snfc, ^ 
SrEflUlfc L-C«;fc, a*o««Jl a^'>*'< 

tiMRE»«*T?*>S ^ fc Sr#» t i"5o 

[0013] (2) (i) ice«o«*e»«*k*5^ 
x, m^m i &*tm<o&mtt<D s o %« ±<dj«$»s s 

i-Ti, Si-Mo, S i -A 1 £ 

[0 0 14] (3) (1) iCE«c^^»*E«fflEfr^-*3V^ 

T, fftESB i Rtom<o<£m*&(D 9 o %a_ho/&^ s 

i-Ge, GefrbteZ>Zb&ftmb~tZ>m&mi^ 

[0015] (4) (1) »cE*OtimE»«Wc:i3^ 
T, «TE*lSlt«^^J0R I F-»^>9O%eJl±<Oj«^5S 

[0016] (5) (1) fCE*<OtiWE«*«*K*3^ 
T, lWESK2SI+iBO^W I ?-*<0 9 0%J^_h(D^^A 
1-Ti, Al-Ag, Al-Cu, Al-CrO^ftl 

[0017] (6) (i) fcE*o««E»«ff tc*^ 
T, WEE 2 KltJBO^JH^-fttf) 9 0 ±<DJ&&& A 
1, Au, Cu, MoWftl^lo^biSIt* 1 !* 

[0018] (7) (1) KE*tOtt«E«ttff 

T, «&E® lSltJBO^JS-?-»^9 0%W±(?Dri£^SS 
d»oWESR2Sit«0^/S J F«^9 0%W 
ic0^Al-T i, Al-Ag, Al-Cu, Al- 

[0019] (8)' (i) \zizm<z>vim&»mmz#^ 

i-Ti, Si -Mo, S i -A 1 3&>fc>fc9, MESS 
2 SWIicO^JS-T-SfcO 9 0 %J^±cD*5>^ A I-Ti, 
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Al-Ag, Al-Cu, Al-Cr©'>6<tt^ftl 
1 0^t,45: t &&mt t5o 
[0020] (9) (l) (cEttOffittEfttttticft^ 

T, WE* l K*t/B<D£JD5^«eD 9 0 %EA±oj«#as S 
i, S i-Ti, Si— Mo, S i -A 1 , Si- 
Ge, G e<D'Pt£< b fc^i**L:&» 1 Oj5»fc>fe *> , A*OlMr 
EE 2 EltJi£>^J!R-?*<Z> 9 0 0 /o^±(OJ5g^^M o , M 
o it&%}<D'J?te <ttv vfixa* l o;6> & 5 r. 4: 

10 [0 0 2 1] (10) (1) ~~ (9) (DV^n^lOiC 

9 O^WiOjft^dS, A l~5JBR-T-%, A^oGetfS 
17 — 2 5lg^%, ^OSb^l9-2 5lf%, £>o 

Te^5 3-5 91K^%<atel8K*5r i 

[0 0 2 2] (11) (1) - (9) (DV^tt^lotC 
E«OflMRE»at#fc*J^^"C f mEE«K^¥*tf>9 

0%«±O/&#;6\ A g S b T e 2 ^i£^ffij£0#i& 5 
-15%i, aiFISOG e 2 S b 2 T <B s ^iSV^«aj«0«-)H- 

[0 0 2 3] (12) (1) - (1 1) (O^fiX^lO 

lcE«^ottf*E«aii(r^^l*JV^■c. AftEEftHLhlcffiESI 

[0 0 2 4] (13) (l) - (l l) ov>fti^io 
^cE«oflM8E»a*^c*^v^T > ttEEflW2:« Ilg 

[0025] (14) (13) fcEttottttfiftttftiz: 

*5V^T, MEflWJias Z n S - S i 0 2 lt A I Ifefcfe 
ffi co 2 « ± (9 4 6 r. t £ «r m b -f 5 0 

30 [0026] (is) (i3) tcEtt<aiffWEMKtttc 

[0 0 2 7] (16) (13) (CEtt^ffirttEftttff^ 

(ZnS) - (A 1 2 0 3 ) , (ZnS) - (A 1 2 0 3 ) 
- (SiO a ), (A 1 2 0 3 ) - (Si0 2 ) <D'J?f£< b 

[0028] (17) (1) - (16) <DVvfiXj&»lO 
tcE«cO^E^aE^(c^3^-C, lWE««Ji*SA 1 -O 

40 Sr^JR^«<?5 3 0W^°/o£X±^&&W£ *)f£Z>^b&$f 

[0029] (18) (1) — (16) <Z>^-f*U&>10 

tciE«t^^iffiE^*{w^^-c, MfE«M# ZnS- 
s i oja 1 -o«^2JB±9/i*r t Sr»«fc-f- 

[0030] (19) (is) tcEtt<affiffiEflUKft£: 

*5^T, ll&EftttJS CO 9 *>, Al-OlOW2nm 
2 0nmHTT*>5:t&»ti:t5, 
[0 0 3 1 ] (2 0) (1) - (16) ^fn*»io 
50 l£E#cotffBE»*f**-*5^T, WliEiRSJBO^jK'f'* 



(5) 

7 

(D9 OW>SJ>±.<toJitft& (ZnS) - (A 1 2 0 3 ) , (Z 
n S) - (A 1 2 0 3 ) - (Si0 2 ) th^-r 
tifr l o|:i6^a^&45: b %ftmb-tZ> 0 
[0 0 3 2] (2 1) (1) - (2 0) (O^ftl^lo 

5 nmjW-b4 0 n mUT<OmW^h^> Z t §r^1S^ 

[0 0 3 3] (2 2) (1) — (2 1) (O^-ftLj^lO 

0 nmWJbl 1 0 nmWT^ffiHtw&S wtSr4*»ii- 10 
[0 0 3 4] (23) (13) — (16) COV^tl^ 1 

1 5 nmEJUb3 0 n mSXTWfflfcjbZ Z b £r#$fc i: 
[0035] (24) (1) — (2 3) OV>WlO 

^6 0n mJ[^_b 9 0 n mEJlT<Offil8KS> 4 r £r4#gfc £: 

[0036] (25) (1) - (2 4) OVNfH^lO 20 
fCE*<0*«E«a*K:*5^T, ME^2SSt®O^IS 
£3 1 5 0 n mJ£A_h2 5 0 n mJ^TC0$5ISi-$>5 ^ b 

[0 0 3 7] (2 6) S«±t;ii£»*fcttTffi«S:^L 

S W*EA^ffR&EftBt«^aiB«ttKUl Ufflo^^ 

nraHl8 0 0 n m «T<0 1513 tc*5^ -Cttfittffi *5 <fct>* 
/*7tti^ B B B S«fliOStt^^^J>ffiSr«Foit^E^ 30 

[0 0 3 8] (2 7) *K±KiIS*fcttTifc»«r^L 

5««E»ffl»J»SrE«W4: LT«*., a*oR*t««r« 
x., d*oE^«d»b3tft7J»Lfc»^iMrER*t»coS 
*t*^Stfi^5 5 0 0 n m«.k 8 5 0 n m^TcoSSHf-ifc 

[0 0 3 9] (2 8) »«±jcff»*/t:M:Tlft«Sr^L 40 

W^iEW*ft^J:oT««feE»j3J:W/*fcH[|f*-r 
«««E»ffl»«SrE«»i: L"C«I*., a*oR«t/l&tt 

d*oEra«**6)tSr7JtLfcB<oafrES4t«OS 
tt^ffiS^ 5 0 0 n mJ^_h 8 5 0 n mWT^iSHfC* 
u^Tffi/hfitSr»oi»«E»fltflc-e«>4 w <t Sr»»t -f 

So 

[0040] (29) (1) }CE*OW«E»a#^*3 

^x, iWEtftHiW^^SaWiOVtolcKBtSixfcft 
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zntczb&ft'&b-fZo 

(3 0) (i) KE*0*«E«^*M-*3V^-c, StrEm 
lSM^^^^i^ff^icjKJK^tt/c^^, 

(3 1) (l) ^E«<OflM8E«ttt*t=:*jifNX, titimm 
1 Rktm<D7 > KfflOJKffAS^v— ^fflcoBSl* <t t> 2 n 

[0 0 4 1] ( 3 2 ) ffiEEflUH^tttt, Ag 2 Ge 20 
S b 22 T e so, AgsGe 2 oS b 20 Te 5 s» AgiGe 
2iSb 23 Te ss , SAg-Ge-Sb-Tel, 

[0042] Ag-Ge-S b-Te*ttt,. Agiil- 
5J@H=-%, Ge^l 7-2 3^%, Sb# 19-25 
JgH^/o, T ea*5 3 — 5 9Jg^%<^teH^fc5«afiS:dS*S 

/Co A g S b T e a *fctt^n^iSV^S-d5 5 — 

1 5%, G e 2 S b 2 T e 5 ^/c(im[^iSV^WSS 

[0 0 4 3] ftV^, ( (C r*Te s ) io (Ge 2 S b 
2 Te 5 )»o)^Cr-Ge-Sb-Te^, Co-Ge- 
Sb-Te, V-Ge-Sb-Te, ^t<>ftM3^[H] 

[0 0 4 4] £b\Z, i!EWOGe 2 Sb 2 Te 6 , G 
e Sb 2 Te 4 , GeSb 4 Te 7 , I n 3 SbTe 2 , In 

36 S b 3 2 T e 33, I n 3i S b 2eT e 43x G e T e , A g 

-I n-S b-T e , Ni-Ge-Sb-Te, Pt-Ge-S 
b-Te, S i-Ge-Sb-Te, Au-Ge-Sb-T 
e, Cu-Ge-Sb-Te, Mo-Ge-Sb-Te, Mn 

-Ge-Sb-Te, Fe-Ge-Sb-Te, Ti-Ge-S 
b-Te, Bi-Ge-Sb-Te, £X$Zlnt>fc2t\t^1l& 

J&<D b 1>— O-Ci^ftitt), GeO— 8B 

[00 4 5] £/c, Ge-Sb-TeS:4^it5ftSE 

J;0iB^<OiB!VNWiH*j«^ftj^LfcE«« 

£/§HP$C<0 9 5%J^_b^G eTetSb 2 T e 3 <>: ^jja^ 

r— Te, Cr-Sb, Cr-Ge, Cr-Sb-T 
e, Cr-Sb-Ge, Cr— Ge— Te, Co— T 
e, Co-Sb, Co— Ge, Co-Sb— Te, Co 
— Sb— Ge, Co— Ge— Te, Cu— Te, Cu 
-Sb, Cu— Ge, Cu— Sb— Te, Cu— Sb — 
Ge, Cu— Ge-Te, Mn — Te, Mn— Sb, 
Mn-Ge, Mn-Sb-Te, Mn— Sb— Ge, M 
n-Ge-Te, V-Te, V-Sb, V-Ge, V 
-Sb-Te, V-Sb-Ge, V-Ge-Te, Ni 
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-Te, Ni-Sb, Ni-Ge, Ni-Sb-Te, 
Ni-Sb-Ge, Ni-Ge-Te, Mo-Te, M 
o-Sb, Mo-Ge, Mo-Sb-Te, Mo— S b 
-Ge, Mo-Ge-Te, W-Te, W-Sb, W- 
G e , W-Sb-Te, W-Sb-Ge, W-Ge-T 
e, Ag— Te, Ag-Sb, Ag— Ge, Ag-Sb 
— Te, Ag-Sb-Ge, Ag— Ge— Te, <D'pf£ 

m^-Zjm\sl$t<DigTfr%=C^< V\ Cr 4 Te s , Cr 
2 Te 3 , Cr s Te a , Cr-Te, [2, #£&X. 1 10 

0 — l ^y^- ds»(c(S:v^r: tasfc^ofco * 
fc. Ag 2 Te, AgSbTe 2 «tt*aSiSfi^S<4 
ottflfSS^K, Ag-Te, Ag-Sb-T 

[0046] m^itf&^<o±m^<o 9 5 %J^±<£>/&JS£ 

#Ge a Sb 2 Te,T*5^ EflW^W-^R^^O 

iiSiHjSfiE^^^ifeSSiJ^tt, 5^%H±, 2 0® 
f%BT^t*l»i»tt^ftv\ 5J05W-%fiJLb, 15® 

v\ 20 
[0 0 4 7] GflM4>co7Mtt5cSRaCfl«jA^ 

[0 0 4 8] ( 3 3 ) SfT«E«« JBWSpftt, (ZnS)ao 
(SiO z ) 20 , ZnStSi OaOa^ltSrlftx.fct 
(75, S i -N^WJfSf, S i -O-N^M^f, S i 0 2 , 
S iO, T i0 2 , A 1 2 0 3 , Y2O3, CeO, La 2 0 
3, I n 2O3, GeO, G e 0 2 , PbO, SnO, Sn 
0 2 , B i 2O3, T e 0 2 , W0 2 , W0 3 , S c 2 0 3 , T 
a 2 O s , Z r0 2 <e^lMfcft, TaN, A I N, Si 3 30 
N 4 , A 1 - S i -NStrW (CTitfA 1 S i N 3 ) ta if 
(DMitffis ZnS, Sb 2 S 3 , CdS, In 2 S 3 , Ga 
2 S 3 , GeS, SnS 2 , PbS, B i 2 S 3 & if (OfiHt 
SnSe 2 , Sb 2 Se 3 , CdSe, ZnSe, I 
n 2 Se 3 , G a 2 S e 3 , GeSe, GeSe 2 , SnS 
e, PbSe, B i 2 Se3^t*Otl/>tt, Ce 
F 3 , M g F 2 , CaFaft^Wbft, fcS^IJSi, 
Ge, T i B 2 , B 4 C, B f C, JiE^WiPft- 

«^6>*5 Z t Sr4tmt"r5o 40 

[0049] (34) m^mmun & a i 2 o 3 , a i 

t0^ajB£»d«2 : 3fi-b-mtcA\m\Lm, (Zn 
S) 8 o(Si0 2 ) 20 , ZnStSi O a <Dg-&JfcS:tfc;i 
fcfcco. S i -N»*fW. S i -O-NSMsflSh S i O 
2 , S i O, T i 0 2 , A I 2 0 3 , Y 2 0 3 , CeO, La 
2 0 3 , ln 2 0 3 , GeO, GeO Z) PbO, SnO, 
Sn0 2 , Bi 2 0 3 , Te0 2 , W0 2 , W0 3 , Sc 
2 0 3 , Ta 2 O s , Z r t'Ottfkft, TaN, Al 

N, S i 3 N 4 . Al-Si -N^tt^ ((^JxHA 1 S i 
N 2 ) f£h'<OW.ikfy, ZnS. Sb 2 S 3( CdS, In 2 50 
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S 3 , Ga 2 S 3 , GeS, S n S 2 , PbS, Bi 2 S 3 i 
fc*£>BKftttU SnSe 2 , Sb 2 Se 3 , CdSe, Zn 
Se, In 2 Se 3 , Ga 2 Se 3 , GeSe, GeS 
e 2 , SnSe, PbSe, B i z S e 3 # t*<0± U^it 
¥0. CeF 3 , M g F 2 , CaF 2 ^W»», 
ttSi, Ge, T i B 2 , B*C, B, C, *fctt N ±E 

[0 0 5 0] (3 5) *ME*«H: t «BEICiC« % i£jgS«t 

:7a— hOSlE* 4&<D?±— ^r y Met 

2cm^R&f, 13 cm, 3. 5 % 2. 5 ' ffi 
Ot^XTi)6V\ t> 0 . 6mmK:PHe> 

*f, 1- 2mm, 0. 8mm3£, 1&<Dl9-iS'Vt>&\t\ 
[0 0 5 1] (3 6) *SfE»lS*tJB*t»tt, Si, S 
i^Au, Ag, Cu, Al, Ni, Fe, Co, C 
r, Ti, Pd, Pt, W, T a , Mo, Sb, Bi, 
Dy, Cd, Mn, Mg, V, Zn, Ga, Tl, P 
b, C, B, s&ffitoL1ti>o>frbt£&Zb&Wkt-t 

3 0 r. co^co^ojc^co^wa^ 1 m*%u± 25m 

[00 5 2]^t Si-Gel^W\ |2®v-^ 
[0 0 5 3] &l^T\ S i — N, Si-S n^fcteS i 

♦twcjt^T^^ai^^riBigft^iSTL^v^ suck 

t**.^r«IS*<DiB:Tas4feCJc<^ 0 SbK, 1IB&1 
^Si, G e **T«-&«lSk < 

t*<Dm><ofy^t<Dm&mte¥*m^xh^\ Gets 

[0 0 5 4] ±E«^<Wip|-rE««fi*fcttW 
[0 0 5 5] Si *3«tt>*S i <Di\t>*) (DM 1 KAtJS^W 
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*LV\ ±Ett**«^^*M»j&s i offi^F&tJLh^fcS 

[0 0 5 6] (37) miE»2S*tJi«-»ttA 1 -T 
i, Al-Ag, Al-Cu, Al-Cr?A1^4, A 

[0 0 5 7] ±IE«^A1^, Au, Ag, 

Cu f Al, Ni, Fe, Co, Cr, Ti, Pd, P 
t, W, T a , Mo, Sb, Bi, Dy, C d , M n , 
Mg, ViDTtM^ifc, £fcfciA u A g^^fe, Cu 10 

P d-£-£, P t^&, Sb-Bi, SUS, N i 

-cr, tei*ztLS>&^&&b*rz>&&. **v^ttr.n 

&RISro^«t (9 fcSJlSrflJ^r&.fc^U -tttfeOJB 

«b<Dm^m^b^m^^xi,^\ 

[0 0 5 8] CUD^r, Cu, Al, Au, C u 
Al^ Au<&£, ^0±piC x 

K:£3Sat^ib;6^i:tc< \f\ Ag, AgM, 20 

mmtefttii&fLbtlZ* Sb-Bi, Dy, SU 

S, N i -C r^tf>£ 5{-ffi^**a 5 'h£^fcOO:, ffe 

[0 0 5 9] Mo, M o it^-m^mm Lfc4§£^ 

o^rttfiaCteas{£<, #jREJoi^— ^BaatJcio-C* 

*»x.^l*^4^^B:TL>iV^^:V^5*»JJS^s*>5o &^r, 

w, wik&m^\,^xt>mm<omm&fat>tiit 0 

[0 0 6 0] S&fd, Au*«C<P>^ Au-Ag, 30 
Au-Co, Au-Al*OAu^ttafA#*t< 

[0 0 6 1] WisWJifcJfflJf^iaiWiHJlffiftds** 

5«-J»"C*ntt, Si, Ge, Sn, In*iS»tt 

&%\<^&Zftbb±&7£mWlJ£<D<&&£ *) t£Z> 

:i:^L^ Q 40 
[0 0 6 2] A 1 - T i *3j;t>*A 1-Ti (Oft*? (9 <0% 

2 &&tm<ottft!& 9 m 2 R#m±m*&<D s o %u ±x 
[0063] os) tfift&m&mm, WHco^rts 

[0 0 6 4] (3 9) flftlEIg lSfteW^O^TIi, 50 
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(2) - (4) , (8) - (9) , (36) , ?g2^jft 
JBWJpK^o^rtt (5) - (9) , (37) iZ&^fttt 

LV^^t?itti, *lK*tJH^Si, Si-Ti, s 
i-Mo, Si-Al, Si-Ge, GeO^<H 

10, *fcttr^iSv^j*rfc«9, *2K*tJid s A 

1, A 1 Au, Au^&, Ag, Ag^i C 

u, Cu£-£, Pt, P t^^, Mo, MoffciMfe, S 
b - B i m&fcCD'ptj: <HlO, ^Tt^mtCafi^ffi 

[0 0 6 5] 

[*wo*«<d»jbi] sit. ^o&w&nnm^x^x 

[0 0 6 6] <MMmi > 

mtft. mm bib, r<o*9iosB imtem<07*4x 

J: 5K:Lr«tfs§nfc. 

[0 0 6 7] *i\ igl 2cm „ f30. 6 mmX 

(ZnS) so (Si0 2 ) 2oRJ:9«SftM2»RI|[ 

n niTf^/jSc fe 0 iSfcf^-N Ag 2 Ge 2 oSb 22 T e 
seE»B! 3 Srfl(jp*li 2 0 n m , A 1 2 OjgJ: 0 fcS * 
ffll4^Kra2 5nm , S i ?> -5 * 1 RJtJB 5 
&mmfo8 0 nm , Al 97 Ti 3 * 2 Kft 

«SrJD!ff#5 2 0 0 n mtcfll&^g Lfc Q IllO^tt 

[0068] ±<mm<Dxmz.£*), jgio^ 

* * »*ti ID CfflffiE *m^m 2<D^4*? 
M2(D? T ^ *?Mttte, \S& 12cm, 6m 
mOSffil' 1 0 OnmCO (ZnS) 

ao (S i O a ) 2o^J:»9 *5fftfli« 2* , JKi?j^2 0 n 
m(OA g 2 G e ao S b 22 T e s JBI± "9 *5E«IR3 ' , 
^J?^2 5 n m(7)A 1 a 0 3 « «fc *9 *5 ^IWJl 4 ' , J^ff 
i»8 0 nmCOS i «t 19 * SIR 1 RltJB 5 ' , JKi?^J 2 0 
OnmGDA 1 97 T i 3 «a*&*5*2SltJl 6 ' ^ffi^ 

[0069] -t<o«, siiEfBio-r^^^eufl-asctva 

2<^7 f >f^^SB«-Sr*n j pno!g2S«'IB6, 6' ia± 
Sr»*»IJB7Sr^Lrii9-&*?13:, EI 1 tc^i-^-f ^ ^ 
««f«E»jttE#Sr»fc. 

[0 0 7 0] £/c, it^Ofc^^5l$«igco^><^^^ 
«E»a#0»it»fB5HSria2 Jc:*Lfc 0 

[0 0 7 1 ] :oK#(lfPB*SliBltf, 

liEitJSrfcss i ^co^v^4®«itrfc5^^^^o 

tl/^ 0 ^y^-^^ hMl±(^ (ZnS) 
bo (s i o 2 ) zt >m£ K) *5«fllJB 2 Sr^if:^J HOn 

mtC, Ag 2 G e 2G S b 22 T e se IE^^3 %mW-fo 2 0 
n m , (Z n S) ao (S i 0 2 ) 2 oflgJ: *9 *S e f 3 BB«4 
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&mm&2 0 n m ^ A 1 97 T i 3 ^^^55^18 
&mmfo2 0 O nmtclRftJgfiftL, IrM3*U:^/£ Lfc 2 O 

*E«Kfle«r»fco 

[0 0 7 2] (WJ^fSMfc) l»E<D±5^UT«f^Lfc 

[0 0 7 3] j£tfc£E^ h 7 y ^ ±O^C0«ii^^ 8 m/ 

fpI(cftV^P3?KO***l>— If (8e*Kj8 1 Onm) CO U 
— if^<y-^8 0 0mW|cLTS1£l Sril LTE^JBI 3 
KflRitLfc. E^3±tcu—if3t<o«ij«ds*«J:5 
e«i«^to*S:tTV^25S£>Eft^y KSriEI&L 

fco wOW^tfil[llT-t±V^S3lHli»l9aSt-tW«te 

S-i£V^£S ( 6 7 0 n mJ^Jb 7 0 0 n mJ£AT) TtT 5 £ 
l^— If— ^!7 — Sr{g;<i-5r <h^T^ L^ Q 

[0 0 7 4] rn&OWJHJe»^tt*«l*U-1f (ftft 
6 8 Onm) St^PT^ K9>T ^{Cft^TfToT fc <£ V\, 
r<£>»£\ JSE«:S:J»a«6m/s-cil»iBSlJ:, -if* 
^<17 — *Eft*fctt?«*^fTfcix*l^^i' (#*J 1 mW 

) K«*>* tou- tfjfeSrEft-^j/ KOMnft (N 
A) #0. 6<D^>X-C*3tL, atEl€riBL-CE«B! 
3tcflBltLfc 0 E«K3^&<OJE«t3tSr«fetULT. 

*5«t5^ SKi^'&te^Srtfv^dSfoEft^jy KSr 
BOttLfc. r3tHB»tt, HI— E»h7iy^±fc»jtt 
(DC) tf*X\ ^MllfffcSax* W</u (lOmW 
) X2HK SSftJtl5^^ (4 mW) ~C2 [HJtro 

fco #iaoBHat«FBB ot*#2/ haiBttm) tt«o. 1 

[0 0 7 5] UMlHfctt, EHE-fS^-f ^^^+^Srii« 

j»(C5p?T^iaBLfc3 kWOAD^V7>7 , 0)t^ fft 

^<DX}) y h£iIi@L/c*XfToTk J;i\ * y ;/ Mi 
(60. lmm«HmmKK\ & £ fry* 4 X ? ±<DW 

y 3/ h t^EHI(4 1 mm«TdS«F*LV\ 

[0 0 7 6] (E», «*) 2fcK. W-hG0£?{cLXflJ 
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ffli»ft^Ws^TLfcE««3<DE»«*ic h9 

— Sr^M^y — WPm ( 5 mW) fc Bi^<!7 — U-</W 
Ph (13iV) i:C0Ffl-C^>fb^ii'T^«OE&S:tTo 
fc 0 E»h^y^(DjRi*«tt6iii/s, !fft« 
^6 8 Onm. \sls*<DMu&L (NA) te0.6X&>5 0 
E^ffi If J: 19 Eft««tc»fi£ S *L5 * AK* 
tt*njciSv^«»dSE»jftfc45o 

[0 0 7 7] E»fflU—1f3t;<Oi*U^</Ut(t>B|^-<^fc 
10 <0^!7 -Jttt 1:0.3—1:0.6 <D©H^4^i-»^ L 

f{^!>>r^K^(gO^ (Tw/2) To*PHJ^!7 — U 

Efl^ - ^ M&nmk \^s< V — Sr Tff 5 ^ — y > ^v<yu 
*<0WfflB*T c^lTwt LfcE«k«»«r*JEaW-*#» 
Sr»o fc|g|l-cE« • W^Srff 5 i: , W£flH§*»0># 

i"Ctt3Tw, 4Tw, HTw(OEftS»U«Lt 
20 l/^l/^, 5Tw-l 0Twfi4 Tw^SiOT c CDfJiJ 

V^< 0 7ffiigAD$^L/c{>C0^ 1 1 Tw-C*5o 3Tw|I 
S*JC-r5*iSEft"^— ^ftSrO. 62^iU. Eft 
i--<#ffl»SriS9ifllf5fc, 1f*^!7 — SrW4 (K 
*ttSL) ffil^— 1f*OiS^<!7 — U^yUP r ( 1 mW) icT 

[0 0 7 8] r(Oi;5 4Eft*i6m BEfc««d5E« 
30 J:oT*rfc**«SrE*i-ixa, «ffcft*«*c##id*. 

7>r h^^r«B-c&5o 

[0 0 7 9] L*»U •#*X.«r^*inOT !r >r^^ lEI 
(E**:tt««igte-r. fTEO^<T7-^p|L7cE^fflU— 
lf3tco«fiH^y — u^<ju (5mw) *fett-t-tttciev^!7 
- (6mW) (DiHBE3tSrflH«tL-C, E«**b-Ct^5flHBSr 

(lmW) fcjgf^y — (13nW) <DmX^ 

BB^17 — U^/U (5mW) i:ift»<!7— W</U (13mW) i 
40 OP^x% fiSIIfli^oTAy- ^HLfcW— IfJfeSrflB 

5o t*oX. 6 

[0080] r.nfo<^*tett, z<D&wcDmm^m^^b 

ft8Eft»tt» 9 "C* < ffiottfcoEfWW- 1 W^J"Cfo 

[0081] ro**«o«*RE»affT?tt, 9** 

50 0/<!7 — SrftigfflJ:^ l 5%S5< L7tJ»H/^^XE® 
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2-10 STtt*«itOfllf«IE»a*^]t-<T«3i s/ ^ 
(Di/y?— (a/Tw) £^5%, itfr^s/v^i?^ — 
tfi 3 < 1 5 : t #?T(BTifcofc fl *fc, 
x. i o s isl«±T<>Sir^y ^o^y ^— &'h£ <-#-<& r. 

(Tw) tt3 4ns, *ffi|E»(S#H:3Tw, 

By t etfiSETF* Wt'5By t eftSKTI-tS 

yte, 3 0 B y t e fc*ofc 0 
[0 0 8 2] 4*j N l^)r>{^^i:*JV^tKi4 5:f 

v^-C«PIBJi4Sr«»Ufc»&Jc:Jt-<-c, ittbott 20 

[0 0 8 3] (««IB«BE*(0^*»tt) * * 

5) SS^^lmmJlO^W^^i&L/c 
;#7-*ffilE§:fflV\ r^SfiJblc (Z n S) so (S i O 
2 ) 2 oJg££ 9 *5fti£Jl 2 SrfflWCjKj 1 0 0 n mML 
fc 0 Ag 2 Ge 20 S b 22 Te ssffiflUK 3 &mm$) 

2 0 nm , A I 2 0 3 ^i *9 45 4 2 5 

nm , S i ^b^^ilSIti 5S:KJ?^8 0 nm , 30 

A 1 97T i 3 R^&45»2SAt«$rR«*tJ2 0 0 n 

^fcy^Mf-^^^^itSctt-t^SSO^IB, t5i 

tfc«3 0 o°c^5&m<D)]mMm%:Mistc 0 tti^fti<o 
[0 0 8 4] zti£v*nmmfcm^itmwttt&<D&& 

fcTW *^{C*5^TB:8ifi5 5 0 nm~8 0 0 n mCOjS 

IBflk • W*«««c*j^Ttt*0**0«HR (Ra) 
■eRfit^l 0%JEXT, JflJRtoaSOttffi (Rc) -C15 

[0 0 8 5] «Mf^^(CO^Tt, S««*M3 

*T 5 cb . as-depo«ffl*5 t>*«S A«f8 b tic, 5 0 0 
nm-8 SOnmCOIBfflJC^Ptii, ffi'hffi&flpfcfc^ 50 
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[0 0 8 6] m&<o»jt»ttSr^-f ^^-caftUfc* 
5o »(-iBtft 6 5 0 n mJ^TT-(i, R4t*A5HBS <fc 9 A* 

[0087] ^jjitwjcijc^fc^iift^wtt^ftff*^ 

SrtTofc (Rup 1) Q £fc, x>f ^^eufl-Sr^lBJii: 

(R r e f ) o H6|:*Lfci 5 fc, K*t*tf>a6ftft 
< , 2£S 5 0 0 n 8 5 0 n m<DffiHfc*3 

v ^^^cfg b *'hffiosa s 2 0 %a±fc 5rt 

[0088] feteffim^^ *?\^\<^Ti>mm<Dm7E$: 
nob, ^^mb^mm<Dmxm^Ltim^nm±mb 

[0 0 8 9] (GflUR*m> *2UKM~?lBfltR 3.3' 
l:i^fcAg 2 Ge 20 Sb 22 Te ee(Dftt> K) <DfE®Bt<£> 
ttWfc LTti, Ag 5 Ge 20 S b 20 Te 65 , Ag x Ge 
2iSb 23 Te 65 , ^Ag-Ge-Sb-TeltMlt^ 

<45o Agtm<4^SS#t4W</j: 
IE«ata^fiTi"5o Ag-Ge-Sb-TeiT 
fi f Ag^l-5Si=-% p Ge^l7-2 3f^/o, S 
b^l 9-2 5g^%, Te£*5 3^5 9/j^%o$6HI 

^ ^ ^^^^o7cio ^fc, A g S b T e 2 £jfcteC*Li£iE 
5 — 1 5%, G e 2 S b a T e s *fcttrtt(CiS 

[0 0 9 0] ^1/>~C, ( (Cr 4 Te 5 ) 10 (Ge 2 Sb 
2 Te 5 ) 90) fCr-Ge-Sb-Te^ , Co-Ge- 
Sb-Te, V-Ge-Sb-Te, SttSSfti 3 7t"[hJ 

[0 0 9 1 ] SfetC, ±HE^Ge 2 Sb 2 Te 6 , G 
eSb 2 Te 4? GeSb*Te r , In 3 SbTe 2 , In 
3sSb 3 2Te 3 3, I n 31 S b 26 T e GeTe, Ag 
-In-Sb-Te, Ni-Ge-Sb-Te, Pt-Ge-S 
b-Te. Si-Ge-Sb-Te, Au-Ge-Sb-T 
e. Cu-Ge-Sb-Te, Mo-Ge-Sb-Te, Mn 
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-Ge-Sb-Te, Fe-Ge-Sb-Te, Ti-Ge-S 
b-Te, Bi-Ge-Sb-Te, *5<fct>* Ztlh\^^^ 

Sri nlCg#&x.Tt>, wtL^fi^#tt^q#ibn^o 
[0 0 9 2] £fc, Ge-S b-Te?:M^t«ffi^ 

£JBHHR<E>9 5%«Jb&5G e T e i S b 2 Te 3 t^ 

r— Te, Cr-Sb, Cr— Ge, Cr-Sb-T 10 
e, Cr— Sb— Ge, Cr— Ge— Te, Co— T 
e , Co — Sb, Co— Ge, Co-Sb-Te, Co 

— Sb-Ge, Co— Ge-Te, Cu— Te, Cu 

— Sb, Cu— Ge, Cu— Sb— Te, Cu— Sb- 
Ge, Cu— Ge— Te, Mn — Te, Mn — Sb, 
Mn— Ge, Mn— Sb— Te, Mn — Sb— Ge, M 
n-Ge-Te, V-Te, V-Sb, V-Ge, V 
-Sb-Te, V-Sb-Ge, V-Ge-Te, Ni 
-Te, Ni-Sb, Ni-Ge, Ni-Sb-Te, 
Ni-Sb-Ge, Ni-Ge-Te, Mo-Te, M 20 
o — Sb, Mo— Ge, Mo— Sb— Te, Mo — Sb 
-Ge, Mo-Ge-Te, W- T e , W-Sb, W- 
Ge, W- Sb-Te, W- Sb-Ge, W-Ge-T 

e, Ag— Te, Ag — Sb, Ag-Ge, Ag-Sb 
-Te, Ag-Sb-Ge, Ag-Ge-Te, <D'Pt£ 

&tt1fe\m&<Ol&T&&.Cfc<\t\ C r 4 Te s , C r 
2 Te 3 , Cr s Te s , V, Cr-Te, ##&X.l 
0 — ITJtElW yf—tmfcl&l'^Z b&t>t>**z>1t 0 * 
1t. Ag 2 Te, AgS b Te 2 «tt3tjRjfi«^ffi< * 30 
oTfcfff < , Ag-Te, Ag-Sb-T 

[0093] ffiffi^tfiSi^o^lB^-ft^ 9 5 %u±<nmf& 

*Ge 2 SbaTe B t*5»^, E»«*iR^*<D«t>^> 

iS^^^T-0O£-i65fiJ^fi, 5JBH=-%«_h, 2 0® 

[0 0 9 4] IEfltR^07Mtt7c3RH:IBfl«A^ 

o l 0B^%«T^*#«^.*tt(o*>ft:^*< ta*, 40 

[0 0 9 5] EfiRffiff ft 1 5 n mJ^_L, 4 0 n ml^T 

[0096] (»m. *«ui, mmtwm *nmm 

-Ctt, 2 5: (z n s) ao (s i o 3 ) 20 E-J: *>m 

#I<45^, ZnStS i0 2 ^JtSrjftifc{) 

CO, S i -NS^. S i -0-N»«-», S i 0 2 , 

S iO, T i0 2 , A I 2 0 3 , Y 2 O a , C e O, La s O 50 
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3, I n 2 0 3 , GeO, GeO z , P b O, SnO, Sn 
0 2 , Bi 2 0 3 , Te0 2 , W0 2 , WO a , S c 2 0 3 , T 
a 2 O s , Zr0 2 ^t'OKftfel, TaN, A 1 N, Si 3 
N 4 , A 1 - S i -Na5*m (CTxtfA 1 S i N 2 ) t£}£ 
(O^it^i. ZnS, Sb 2 S 3 , CdS, I n 2 S 3 , Ga 
2 S 3 , GeS, SnS 2 , PbS, B i a S 9 t£ if (Dffik 
SnSe 2 , Sb 2 Se 3 , CdSe, ZnSe, I 
n 2 Se 3 , Ga 2 Se 3 , GeSe, GeSe 2 , SnS 
e, PbSe, B i 2 S e 3 ^t*<Dir Ul^it¥s^ Ce 
F 3 , MgF 2 , CaF 3 4tO»ftft, *5V^S i f 
Ge, T i B 2 , B 4 C, B, C, *fcfi % ±jR<0&WlZ 

[ 0 0 9 7 ] #M 2 lnm£U:JKfilfl| 

ifjfXffi^j; 9 t^**^ xsrisaw-s 

[0 0 9 8] C0^i?fi 8 0 n mJ^_b 1 1 0 n mJ£* 

[ 0 0 9 9 1 *WJI4S:A l 2 0 3 |Cj;t) 

&tbfc 0 asjB<fc3as, (ZnS) 

so (S i Oa) 20 , ZnSiSi O 2 (0jR^Jfc«:tfcx.fc<> 
(O, Si-N^fffl, S i -0-N»«1SK S i 0 2 , 
S i O, T i O z , A 1 2 0 3 , Y 2 0 3 , C e O, L a 2 0 
3 , I n 2 0 3 , GeO, G e 0 2 , P b O, SnO, Sn 
0 2 , Bi 2 0 3 , Te0 2 , WO z , W0 3 , SC2O3, T 
a 2 O s , ZrO^t'Oiftft TaN, A 1 N, Si 3 
N 4 , A 1 - S i -N^WW (CTx.fi A 1 S i N 2 ) fcif 
<D^ik%0, ZnS, Sb 2 S 3 , CdS, In 2 S 3 , Ga 
2 S 3f GeS, SnS 2 , PbS, B i 2 S 3* if <Dffiit 
SnSe 2 , Sb 2 Se 3 , CdSe, ZnSe, I 
n 2 Se 3 , Ga 2 Se 3 , GeSe, GeSe 2 , SnS 
e, PbSe, B i 2 S ea&ifODirUWt^ Ce 
F 3 , M g F 2 , C a F if iOmtfo. *5V^fJSi, 
Ge, T i B 2 , B*C, B, C, *fcB\ iEOWJpK- 

tt, A 1 2 0 3 , Y 2 0 3 , La 2 0 3 f3 2:3, Si0 2 , 
Z r 0 2 , G e 0 2 «L 1:2, T a 2 O s d: 2:5, Z n 
Sttl : 1 b^ibb&bZfr*<DMz.K\,>zk&#&L 

[0 10 0] *ffim<Dmm*4 0 nm&Tfrfrl£L\<\ 
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§i(:/^o iS^JKco5KibS:«]^^fcie)(c«, 4 0nm 

outmssm zmmcM$, l itit^&atir? *&t*&m^ 10 

V\, f>f^^f^Xtl2cmW6?)f, 13cm, 
3. 5 \ 2. 5 te^^X-^fcfit^ tV*:? 

IStO. 6 mmtcpS^-f, 1. 2 mm, 0. 8 mm 

[0i0 2]**lWm flBMM, 4' «r#ISL 
T\ IBflUR3. 3' ±tcJBlR|t»5. 5' 20 

[ o i o 3 ] *m&m-e&, *ofc<isi«co*ft{cj: 

ffifSm 1 *3 <fc t«R 2 (Dt* * * £B#<£>!g 2 S£Nf 6 f 

6 y Hi^ais^bi^Ti^as, *2<o^;*^9i*to 

[oio4] *si«Mm 2o^^*^ffl#"Srtf3» 

2S*tJl6, 6 f ±^**M»a-ft:»MBS:ffSjWi o#im 

<t 9{£< T££ 0 40 

[0 10 5] (S i K^OJSlSltJi) ZOHffi0iJ-Cm 

t ITS i CAu, Ag, Cu, Al, Ni, Fe, C 
o , C r , Ti, Pd. Pt, W, T a , Mo, S b , 
Bi, Dy, Cd, Mn, Mg, V, Zn, Ga, T 
1, Pb, C, B, SSrjSSD-rSt, R»tm<OT&i&m& 

£C\Z<\,\ 50 
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[0106]St Si-Ge fe^tt&tiK Eft"*'— ^ 

ilii oig^o/oJ^Ji8 0iH^-%«Td s »*»x^riBlE]* 

[0 10 7] ft^T\ Si-N, S i-Sn^tfiS i 
- I ng£*Wsh *>5VMirtLfojK^a-J|S|-0 2«KJiO 

*t»iwtt^T»#»^^Tfi6[Hl«dSiBTL*V\ S i (CIS 

#**.^Ite[3»0(S:T^i:fc< v\ $£>fc, _bI5J^ 
WSi, G e < TJB«« 

*g£9^£^£Jf Srffl^Tk<fc^U C*b&OIWb»ft 
4fOfliO««i:0*-&Ji4ifSrfflv^<>iv\ Get)! 

[0 10 8] ±E«^<o*t!|BF-cE«iaE«*fcja:H 

[0 10 9] Si isXVS i of*tof?o*iKlt«ofl- 
» i S4tJB^JS-?-«o 9 o%«i-efcs: t*s» 

* LV\ ±EW»«*<^««>as i oJOKT-WKiKft* 
[0 110] »lR5tJl<Offltfftt6 0 nm~9 0 nmt 

(S2Slti) *j81S«"C*2Rlt«6^ffl^«:A 1- 
T i Of^t>^C0m2SW^Ott'^i LTtt, Ai-T 
i, Al-Ag, Al-Cu, Al-Cr^AlM?r± 

[0111] A 1 A 1 O^WStt 5 0 ® ^ 

%J^±9 9. 9I^%KTd s Sftfi**S:*S<-Ct, * 

[0 112] JbEEJ^MOA 1 Au, A g, 

Cu, Al, Ni, Fe, Co, Cr, Ti, Pd, P 
t, W, Ta, Mo, Sb, Bi, Dy, Cd, Mn, 
Mg, VCDjtm&fc, ^Tt^Au^, Ag^, Cu 
Pd-&4k, Pt^, Sb-Bi, SUS, Ni 

[0113] rcotfj-^^ cu, Al, Au. Cu-g-&, 
icJ;5SAt*ffi«i^i:(c< \,\ Ag, Ag^, «Et 



(12) 

21 

H«fc#tfc& s jL&*L5 0 Sfc, Sb-Bi, Dy, SU 
S, N i -C r^(7}J; 5{^3fte*¥;&^£^1><£>B:, # 

[0 114] Mo, Moj^M LfcS^tc: 

lSM®<tS/SLX^^^fL-f-^StL^^^fci6, « 

[0 115] £kfC N AuWC< fc^ Au-Ag, 10 
Au-Co, A u - A 1 «0 A u ^4tt»****S < 

[0 116] *iS*f»t«»f**5J:WMa««#»* 

5*fW"C*)tLtf, Si, Ge, Sn, In?:i^tt 

rir^£f£l>\, 20 
[0 1 1 7 ] A 1 - T i iteit^A I — T i O0ft;b «9 tf>® 

[0118] ^2S*t^co^if:«3SaiiSia:i6:Sr^:t < 

"*"5^<tf9 5 0nm^ f^»«PKSr^>i < -*"<£> 

3 5 0 n mHT^ «t 9 iff* LV\, 1 5 0 n 2 5 0 n 

[0119] (»|(ori, «■») *r»tc 
[0120] (* 1 Kitwwfl- tm2 frttmuPt <nmzh 

m^tPittL ^ 1 KltJf Si, Si-Ti, Si- 
Mo, Si— Al, Si-Ge, GeO'>4<itl 

Al^i Au, A u^^, Ag, Ag^i Cu, C 
u^^k. Pt ( Pt^4, Mo, M o flS^tt, Sb-B 

[0121] <Sif£CT2 > 

H16tf»JiofBiRlt*5(c*3U^S iSr 
S i -T i Sra^fcK^fSSSliSOTl tEI«lcLT, WT 

a«aiE»j|«E»tt, SSI 2 c m , 6mm-C 
*ffi(wiS«t»£W^5#y #*>r hSfii±lc, ffi 50 
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(cfltffiKj 10 0 nmO ( Z n S ) ao ( S iOJ 20 8S<£ 0 
>£5ftlfS2, ira20nnKDAg 2 Ge 2O Sb 22 Te 
se^£ 9 fc5IEflUR3, JK/P^)2 SnmCDA 1 2 0 3 JK<t 9 
fcS^BMM. JSJ¥#*J8 OnraOS i oeT i s J: 9 
lRJH-Jl 5, JRffffi2 0 OnmOA 1 e7 T i 3 fltd>&&£ 

[0 12 2] ItttfflcDfleSEWit^-f ^^*flHR|E 

[0123] mmn&it) mm^it<D^m^mmm 
ishjsw 10B1 co^s«lsftgsE^*:(cit-<TJ[2:v^ffiIa-cs 

It* (Ra) asfiiofc*. fiUHteWbSrfiv^u— T^17 
— IfJKft (6 3 0 - 6 8 Onm) j&» (fiflx. 

a, *^8ionm) o^aRSrWpoiafflfefi^asa^isv^-c 

[0124] (Gft . S£*H£) IE* • »£<NH£tt£lfc 

[0125] (If SiEft&fr(D##4#t£) -bK^-f * * 

h tr— *«:2ScfE«U ^AWtSrW^fc (EI 
7) „ -f *«(^ttiKjlmmB<Z>3fe^flf«SrJ6L 
fc^9-Xffi«S:fflV\ r^S«±f- (ZnS) so (S i 
O a ) 2oii: 9 45«il 2 ^KS^ 1 0 0 n mM L 
/Co Ag 2 G e 2Q S b 22 Te S 6lEftJK3§rJ^J5#^ 

2 0 nm , A 1 2 O a «tJ: 0 45 +Mli4 SrJDtjWfi 2 5 
nm , Si 96 T i 8 ^fe**IBlSAt»5&«flM(b8 
Onm , A 1 97T i 3 Kd>&&£$ 2 Ktfff&flWti 2 
0 0 nm&JiK^-f **tt#fcmW, «Ufc»«Lfc. r. 
9 Lt#fc7^ h \?—*<D 5^1 tfct^^^^O^ffi, 
t5i tttt 3 0 0 Tc-T? 5 5>H^*DlRiaaSrllS Lfc 0 -ttt 

[0 12 6] -njZ^^Jffe^Jtcai^ycS^tt^Sfl 1 
^CT^-f ^^tC^5V>T^S5 5 5 0 nm— 8 0 0 n mOSB 

ff4a*^-i3V^Ttt^:O**<0#tl» (Ra) TRlt^i 

o%«t, inuRitta^o^jffi (Rc) -ci5%w±-cs> 

0 7t 0 
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[0127] *3iiteOTtcas^fc##ift^#ttoaiEf^7 f 

SrfTofc (Rup 1) . Sft, ^**«tt-«r*BB/i4: 

(Rre£) 0 [glStC^Lfci 5 Rlt*<E>St«tt 
#tt^^tjjx, iStg500nm-850n mOS5i(-*5 

[0128] m&ffi^j x ? fco^Ttt^lfeM 1 (-12 

[0 12 9] (Si, S i -T i £JL#KOJBlS«tJl) ^ 

SSti^TOtLTS ilCAu, Ag, Cu, Al, N 20 
i, Fe, Co, Cr, Ti, Pd, P t , W, T a , 
Mo, Sb, Bi, Dy, Cd, Mn. Mg, V, Z 
n, Ga, Ti, Pb, C, B, S5:ttt^t, KSt 

[0 13 0] mbOf^WUM^S i-Ti £r*6 
46irLT, Si -Mo, S i-Al^f lSJtlOSSe 

f5fc», <tf9*?*LU\ S i ^as*n-r57c*<o 

aSJDifcio^Ttt, 2 — 1 0JK : F-%(-"t"5i:<t*>SF*L 
< , 3-6 ®^%tc L/ci^^#(^^ LV^r 4: j&S;fej&> 

[0 1 3 1 ] Bl6<^^*4#tt^e>to^5 <t Si — 

[0132] *mmm<Dm 1 s*t® ^2stt®^» 
(*mm) **»wom«E»tt#w:* tr»Ai 2 

OaJRW^CO, CTxtf (ZnS) ao (S i O a ) *ot£¥<D 
#>3o fcfc'U "PWJB^A 1 3 0 3 |Rc0fipoJ»*-^fca l 50 



10-49916 

24 

[0 13 3] *»*«JcIE*LTV^V^»«tt361lt«l 
[0 13 4] <jHft«3 > 

S i-Gei^x, £lRttWBW£ft2R*fJWRV$: 

*x.fcK^tt**« i i: it, wt<d«*e«be 

fill 2 cm , *S0. 6mm-C^Di(ciS^« 

OnmO (ZnS) 8 o (S i0 2 ) aJBSJ: 9 ftSftKJl 
2, ^)f^]2 OnmCDA g 2 G 6 20S b 22 T e 6 
S!E»JB!3 % ttJ5iKl2 5nnOA 1 aOalR^tXeS^BBJl 
4, KTO8 0nin(DS i 7 oG e 30e fc 9 * 5 JB 1 Rtt/f 
5 N ^i?^j2 0 OnmCOA 1 97 T i 3 B!** b * 5 !B 2 Rlt 

m l ^)r>f ;* 9 6B«"*3 ± t>*^ 2 <Dfj * ^ gBW<om 2 R 
*t!6, 6' ISktSte^-frfci^ *^#W«E«ttE 

[0 13 5] JtttfflOflgjfcWit^-f ^^«««E 

[0 13 6] (toWittAft) {D)HttAfto^t>9SttM 

09 1 o««E«WE**ctt:-<-c, *iR»*0*MSW*;as 

'h£i^fc», ID^*£ H H B>ft:^y-^S^lfiJJ«±^Ji 

[0137] (Eft * S£^t£) Eft • W£4*tttt*ili 

vtxmm?* Kjt^T ^ y * — ttSris < -e* s <c ^ 

[0138] (W«E»jMt*<©^*4«4) IgJS^j i t Rl 

0 n m— 8 0 0 n mOttffl^iSV^TS/hffltSrl^or. 4: * 
^^-o^c 0 *fc % Eft • H^jfi«{c*3V^tt-to**tt 
fli-eSM^ l o %J£*T\ 1w&Mmk<Dty:m'V 1 5 %i^_b 

[0 13 9] ^^CTiC^fcStm^ttOajfft^ 

-Y^^tc^^T, ^-r^^SFBtt-SrEaWt^nW^BBi- 

IS«f-, S*t*Oj6«ttfist***foix t SfSOOnm 
-8 5 0 nmC0ffiffl(-*l^Tffi*ffiSr«fO^t**?^-Q 
/Co ^^^^WWSrESJRfc't'MJlomtciJiN-c*!* 



(14) 

25 

[0 14 0] ft^ffi^j * ? K^^xnmmm l fcf£ 

[0141] (» 1 R*t») :o^MTl l Kttim 5 
(c/BV^cS i -Ge|*t»lt Eft^— ^SP^C0^t®llX 

%&^mmmmTi,^\ z.<DRt>v<D, mi sutt 10 

iOTOi LTti, S i - G e i^TEdcOa* 

[0 14 2] S&iC G e Sr8 Offi^fiAi^trifr&K 

[0 14 3]H5StiWtLm wOtt, Cd- 
S, In-Se^t'0«tftft^Zn-Se, Cd-S 20 
e, I n-S e^CfiO-feU^tftSrfflV^Swir^ajfc 

[0 14 4] *||«{W{CiB*LTV^*V^^P35tt||JK0lI'l 

[0145] *njfi0ij(om i mmm 1 <o 

E«aff<o«t« bm^a i aOafltafl^ wta (zn 

S) so (S iO a ) 2o4ifOZ n S^i^tt^ff 30 

JBV^Tt. ±IEtlRl«*a*^*)5 0 fc*:U *M*£> 
A 1 2 0 3 «[(?5«oja*"C*>5 1 0 ^E»»«FOKIt*£ 

[0146] *^«woiissti^, 9S2&fttm&m 

[0 14 7] <mMM4 > 

mat. mm mmm i <omm 2 , tc^x (zn 40 

S) so (S i O a ) 2 oOIBft««a<0— SBSrA l a 0 3 }^ 
£fc«*ttJS16« l t ra«tci LT, «T<0W«E«ttE* 

tt, ISl2cm , m$0. 6 mm-V^mz^Mf^m^ 
*"f S*y*— #^-f h»«l±tc, ffiU:Kff#l9 5nm 
^ (ZnS) 80 (Si Oa) 2oKt^5nm(OA I 2 0 3 J^ 

g 2 G e 20 S b 22 
T e sa RJ: »9 fc5E»Bl3, 8115^2 SnmOA 1 2 0 3 J^ 
<fc9ft5*Pd]JB 4, S i A»&*5»lS*t«5*RffJ|ft 
8 0 n m , K/?^2 0 OnmCDA 1 97 T i 3 BM»fe#5 50 
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ffifc J: 0 '&tcm l (^)f>f -x ^ J: 2 <o^ ^ * * 

tt*«E*tt*8r»fc 0 

[0148] (Efik • S£»tS) ES§* • W£«ttttl8ife 
0*1 1 J: IB«O^j6"CBI^<fc 0 ★IHftOTtf)^ w ^ ^ TIJ, 
fi^/I^W* (ZnS) « 0 (S i0 2 ) aoJ^bfcSTV 
^ ^ fcit^T, 1 0 s IUS#^ii^i:^59t$^ 

[0149] (ftMtffMO *2S*«-CH\ {fcSi/f 2 
$T (ZnS) so (S i Oa) 2o*5£T>*A 1 z O*\Z£ t> » 
fifcL-C^S;^ A 1 2 Ostcftfc5ttWi: LTtt, SiO 
2 *fcttA 1 2 0 3 t S i o 2 0>jK-&«1S|.j&\A 1 2 0 3 £: Z 

n s tcoa^w^t/Bv^oasj:^ &^-c, Ta 

2 O s , (Zr0 2 ) 97 (Y 2 0 3 ) 3t ^«F3=LV\, 
La 2 0 3 , GeOa3rJfiV N Tt>«fcV\ rn&ffc-&«KC*3 

ft55E»Jttt f «*.HMWt», tt{fc»K*^T£K7E* 

£ $£i!f 5£f?tOJfc, *fc^JS7c^i:S£^7c^^^ov> 
"Ctt, AI2O3, Y 3 0 3 , La 2 0 3 (3 2 : 3, SiO 
2 , Z r O a , G e Oatt 1:2, T a 2 0 5 tt 2:5, 
ZnStel : 1 i^5Jfc£fc5A>*OJtKiS^r t 

[0i5 0]*fc, ^oj; 5 4«M^»& f A1 2 0 3 

^^fcti^tt(Cftt?^^cOi5$tt2 — 5 0 nm^IE®^ 

0nm«TTfc5tSE>lctf*U\ «»Jl^ff<0««[ 
H: 8 0 ~ 1 1 0 n m*E»»oaEBI*Sr*# <t^r^r 

[0151] ^XttMoftHJlttna, ^ifeCT 1 OES 
«*<0*|IB**SA 1 aOJRK^O, CTxti (ZnS) so 

(S iOa) 2o4^<OZnSS:±fiJ»tt5fl , », 
^tts i Oafir±j«»i:i-S*t1*-C«>a*&^v^ 
t>s ±Ei:iaa*8!F*^*«o 7t/cL, *fflfOA 1 2 

[0 15 2] |6Jfi0y2*5j:TJ«l61fiW3fc:*UfclSlSlt 

[0 15 3] *fc, ^P^t^LfcffiatO^^^^^tt 

ffiac^-f ^^^v^t. «sis«*j|sfco-a5icA 1 2 
[0154] *mftm<o&nm\*. m2R»mtm^m 
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[0 15 5] **ttW»;:EttLTVvi^*£H:3l*0i|i 

t0 1 5 6] <HJSCT5 > 

mm) nisey i oftM 2 , iz&^x <zn 

S) so (S i 0 2 ) 20 £r (Z n S) 70 (A 1 2 0 3 ) 3 o(C 
tftt. If 1 2 c m , 6 mmf *ffidi£8Si* 

v hmmi mtdowtt 1 o 

OnniO (ZnS) to (A 1 2 0 3 ) 3 olK <fc (J 5 £fe3Jf 10 
2 8^MP-$J 2 0 nm(D A g 2 G e 20 S b 22 
£15^813, SnmCOA 1 aOaHtiOftS^BBJl 

4. S i d»e>*5JKlS*t/S 5 SrBI»iKl8 0 nm . JR 
»*?J2 0 OnmOA 1 97 T i 3 BW> ft 5 IS 2 RlfJB 6 # 

1 Of>{ ^ ^ Wfc 2 Of >f ^ ^ SttCOl 2glt 

SrWfco 

[0157] (Eft • *¥£«rtt> ISft • «£*H4 ttXtt 

Wit PI«^*ffi-C«^<fco *H5SCT^f w * ^ "Ctt, 20 
ftliW (ZnS) so (S i0 2 ) 2o^^^7^ 

[0158] *jHfc«-cra, tHM 2 

8: (ZnS) to (AUO3) 30 {cJ;9»/SL"C^5as, 
r.tt(cftto5fl-J|s|.i: LTfi, A 1 2 0 3 £ S i 0 2 Ojl^ 

A 1 2 0 3 t S i 0 2 t Z n S 30 
<D&£\*\ #C^"C, Ta 2 0 6 , (Zr0 2 ) e7 (Y 

2 0 3 ) 3 , ffi*t*£ffift*t^as#*LV\, it 
-bfEW^iC, La 2 0 3 , G e0 2 — ffl*fctt^95ft^fc 
fc<0«rfll^Tt>.fcl\ > *t «M*0^*ett5E*Ht« 

t 

[0 15 9] St 5fcft»JB<E>»&, ZnS 

«tt/B£fr<E>)BBSte 8 0-1 1 0 n m^lB««FCO«JB* 

[0160] *£tt0)jcoAflM#fttt:« nmm 1 <oe® 

IBt«:0*WJi^A 1 a O 3 !KEJ1^0\ (ZnS) so 

±Efcra«fc»*as*>So fcfc'U tfflg^AU 
[0 1 6 1 ] HlgjJlj2*5«tt>*llllfiOT3Jc:^Lfc* ISM 50 
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mk*nmm<Dm$m*m&'£ fritz t, p?*oa*as 

[0 16 2] Lfc««0^ 

"Cft<, MM^f^f^^, *Otelc«»iSrWi-5 
^^kf^^^tc^o^rt/ ftMtmfr (ZnS) to 
(A 1 2 0 3 ) 30 ^i:-r^ w<t(-<t <9, #«EI»#*x.B* 

[0 16 3] *|61SffiI(0«»Jltt, Jg2S*t»^«V^» 

[0 16 4] *SJSMi-IE«L-c^^^*^^HiECTi 
-4iH«-CM. 
[0 16 5] <28iBOT6 > 

mm) nmmi<n*mm4, wtai 2 o 3 

S: (Al 3 o 3 ) so (ZnS) ao {d3ExfcEA^ttltlfi«i 

*>, **«5JC*5JtS««ia««C*tt, ISl2cm 
, fSO. 6mm^i(^IM Sr*-ra^y # — 4? 

hS«l-bf-. WIcBBWfill 0 0n»O (ZnS) eo 
(S i0 2 ) ao JK«fct>fc3ffclM2, IKJW&2 OnmOA 

g 2 G e 2 oS b 2 2T e se^ 19 

5nmO (AUO3) so ( ZnS) 2 «JRcfc 9 &5 *WJi 
4, S i ^645*lK»i 5£Jg|/?^8 0 nm , R 
JW£j2 0 OnmOA 1 97 T i 3 BS;6>G>*S!B2K*tJ«f 6 *s 

1 >< * ^ aswiB ± vss 2 of^ * ^ awr^* 2 

S:»t 

[0166] (Eft • f?£4#tt) Eft • S£!ftt4te**£ 

Mit mm^mx-m^ t ^m&m^^ * # -m, 
[0167] (4>m«^«) ^isw-ett, ^p^«4 

^ (AI2O5) ao (ZnS) aoKJ: tJTKfifcLT^Sas, 
^COJ: 5 ^^r^^^O^, A 1 2 0 3 {C^LTZ n S*fc 

— ±#d> 2 L t 

[0168] IfEOte (A 1 2 0 3 ) so (ZnS) 2 of-ft 

^sttJpi-i: ixfi a 1 2 o 3 «h s i Oz&m&ttmm 

l^«-C&5o Ta 2 O s , (Zr0 2 ) OT (Y 2 0 

3 ) 3, 7)^fiUV\ *tLa 3 0 3 , G eO z &m\<^Xt> 
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[0 16 9] HS£f*J 4 *5±t>* 5 K*Lfc«*« 5- £ro-r 
-f^^4:***0!lO^mjJiSrtt**to-e:Si: f mJ7<D$h 
ft^IbixSa Hlfi«2*5j:tf|lieiflf!l3«c^Lfc*lR 

^a&tt5o jtJfi«i2*5±viiite«3^*Lfc*is4t 

[0 17 0] #«?Bi^Lfc*igof>f 10 

WftT^^^f^V^t, ^WS^St (Al a O a ) 

so (ZnS) 2 ««fcfc*2:-r5wfctc±9, |E««fl[Oig: 
TteA 1 2 0 3 *ra«<a»*±9/h£<, 10^[HlSm^ 

[0 17 1] *MS«O^W«H:, S2SWi^S^i 

[0172] ^mmm^mm^x^^^minmm i 

• [0 17 3] <MMM7 > 

mat. kso *»flioi»Hi4, icjov^ai 2 o 3 

<0E»ttiK#W<o— SSSrZ n S lcffix.fc«^tt3ll6W 

*Jliflf9 7^*5rt-S*«Eflk«t*r4, ES 12c 

^-Y hSffili^ JEKIWWft l 0 0nm<£> (ZnS) so 30 
(S iO a ) ao«J:0*5»ll*2, mmm20nm(OA 
g 2 Ge ao S b 22 Te se J«<fc9 ft£E««3, «ff#?J 1 
0 nm<£>A 1 2 0 3 JK£ JKJ¥#*J 2 OnmO (ZnS) ao (S 
lO a ) 2 o«J:9 45*KJi4, Sia»&*5»iSlt 
^5SrJ^J?^8 0 nm, 0 OninOA 1 97 T i 3 

< mm<Djjmiz£ k> mem 1^ * ^swws ±tm 2 

T'-f ^^*««Eflkj»E*Sr»fco 
[0174] (Eft ■ E^ • W£*H4ttlOfc 40 

Wit ra«<0*ffi-CB8^<*: 0 ^nMm<D^^ * ? -ca, 

[0175] mnm4&£Xfi5\znkL1tQkmm&ft<>7 ff 
I^a^ti^o ^»OT2is<J:t>**16OT3iC7F:L*:«iS 



%fffl¥^l 0-4 9 9 1 6 

30 

^Tt, ffliffl^AUOat (ZnS)ao(SiO 

[0 17 6] (ftM*?***) *30fc«|-CHU ^WJS4 
Sr (ZnS) so (S i 0 2 ) 2 o*5£t>*A 1 2 0 3 {cJ: 
«L-CVn«^ A 1 a O,^ftto5*T»i: LTHt. SiO 
2 **lttA 1 2 0 3 £ S i O 2 C0^tt^$-fflV^O^ J: 
l\ &^T% Ta 2 O s , (Z r0 2 ) 97 (Y 2 0 3 ) 3 , 

La 2 0 3 , Ge0 2 Srffl^ttJ;V\ 

[0 17 7lSfc, ^CD£ sft^BSScOS^, AUO 
3 «*fctt*iX^«:fcaJ»Off$tt2-l 5nm^Gft 

[0 17 8] #^E!2(C^:-r^*«^OT ? >C^^(C^tN 
T, *M»4 Sr (Z n S) ao (S i 0 2 ) 20 *5<tt>*A 1 2 

6 0-21 Onmtt^tag • W±«i*^ft<*o 

/Co 

[0 17 9] H*£#iJ 4 XoXtF 5 i^Tjk L /ctSrflil 5r^O^ 

it* t**jfc«o^m» t, 

asjL&ttSo ll*«2feJ:ac*»«3»c*Lfc*lKJlt 
*JS0iJ4^i:^5tc^L^I5® < !:*^if£0iJO4 3 Pfl 

[0 18 0] Sfc, *^PJtc^Lfcfll3g^^^^^/cft 

t^rtia^, E««i«co<STttA l 2 O 3 *BBS(0» 
ES»<!7 — v ? >-^JtS< jfc58i*j&sjL?>*x 

755, ±EfcW«o»*asa>5 0 

[0 18 1] ^HJECTtdEttLTi/^cCV^^^IISSMl 
— 6 i:lR)«-C^5o 
[0182] < HJSCT 8 > 

m&. mm) S5*«io««*2^43V^f^«**«r 
*3E Lfc»^tt*«« 1 t It, J£XT^>1t«Eft 

tt^l 2 cm, fSO. 6 mmt'^I^IM 

0 OnmO (Z n S) B o (S i 0 2 ) 2 o^J: f9 <C5fi&fl(S 
2. iRffj^J 2 0 nni(7) A g 2 G e 20 S b 22 T e seKi 0 4 

Rf»2 SninCOA 1 2 0 3 «,k *> *M/§ 
4, S i^b^C^HSItlSSrRffiSOnm, 
^20 OnmCOA 1 97 T i 3 K^^^5l2SJti6^g[ 

[0183] i&mm 2 <w&mz* ^<ommx *) 5 n m 
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1 nm«±5 0 nm£JlT^ff*LV\ 3nml^J: 
t £ b^^b^-C^. 2 0 n mWT^fSaiJilRff 

[0 18 4] z o i,x ^^fc<mm<o^m^x intern 

® 6, 6' m±«rftS9 ^**tt»«Efttt# 

[0185] (Eft • w**M4) eft • w^mtm^ 
mi t mm^m-vm^tio ^sofcwo^-f * ? -en, 

[0 18 6] 3=7t, *^!^tCinL7h«5tCO^^^^fct-t 

[0187] *n«iwo^miJBfa, »2R«t«^«v^» 

& v n £ 5 *c s rma * & a i^a*. _le £ mat 

[0 18 8] *lll60^J^^:|E<I^LTV^>i^^*«ttl61£OTl 

— 7 tf^^-Cfc^o 
[0 18 9] <*&fc#J9 > 

«EftfflE*tt, ISl2cm x ffSO. 6mmttl 

1 0 OnmO (2 n S) so (S i 0 2 ) 2Q JKJ: 9 *5 
g 2 G e 20 S b 22 Te selS 
±9 45E««3, BtffiKj2 Snm^A l 3 OalKJ:9*5 
fWMU, S i ^fe***lR*t*5SrlR*3pft&»8 0 
nm , JRJ$jft2 0 OnmOA 1 97 T i 3 !Kd»&>i5»2 

[0 19 0] c:5LT*ofc<n«o*ft^j:9»fcjR 
1 (59^ ffittts «t 2 CO 7^ -f * * 8Mttf>» 2 K*t 

[0 1 9 l ] B9lcS*LfcJ: H5lti5<7)M 
tt, ^j£OJBW<fc »9 3 0 n m*»tc* 1 R#Ji*t»Sr» 
«Lfc« (0 9 (a) ) , i»^^-***t>*,fflKffliaS3:y 
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Kfflco*ds*#v^«>, Mc»#}tnmmttim9 (b) tc^ 

/I/— ^SB(c*5{tSffl!ffStt2 nm«±£t-Sfc*n-eh, 
0>EftS£*M43:J:!9 i < ttl^S 1 ^ L < , Snm^lt 

[0192] (Eft • Eft • If ^WtttUtt 

10 Mii HWo^ffi-CW^fco *mifcm<0=f4 * p -eft, 
* 1 Klt«ffltJ«s 9 > KfflJ fc ^SB-CR* 3fc£>, 

6 Eft • S£4#t4£: 2/^— ^tttcjsttSEft . 

[0 19 3] rtttcioT, 7>K«8, ^ffl-C-t 
*t^lH(Ra6**t>l*tt: (C/N) SrldBfofS]!^ 

[0 19 4] ^PJ^^LfdgitO^^^^/ctt 

[0 19 5] *|»(S«OBffitt, Kf2RltJl*«^»& 

^ J: 5 f- a mm. JE L 4 fttttt* & * v \&s , _hE Rlttlo 

[oi9 6] *lll(6OT^cE«cLTv^3a^v^*3glttl^Kls0^ 1 

[0197] <mmm \ o > 

(«*. ass) mmmi<Dm2^me\^i^xA i t 

30 iSrMoClft miRtt®KJ?t^2Mtt®^i?Sr^ 

fftt, ISl 2 cm . SS0. 6mm-C«ffifc»jBtJ« 
Srtt5*y*-WH*l±l^ WI-MBSC»10 
0nm(O (ZnS) so (S i 0 2 > ao IB! ± 9 * S 
2 X Ki?l^3 2 0 nmOA g 2 G e 2 o S b 22 T e s 

siaomta, if»2 5i»i(OAi ;! o 3 ii±()!S5"f , wi 

4 , jgti?^ 8 0 nmtD S i ± <0 tt&IR 1 SltJV 5 , mWfft 

40 r ? l t * o fc< f? ffcJI 1 ^ ^ ^ 

[0 19 8] JtttfflOftJfcKIJS^-f ^^«t««IE 

[0199] (WSSSS^k) «3MttA^o^rtfet>iCiKOT 

1 fcPWKKifTofc. *0*T. HJiCT 1 0 Off«IEflktti<E 

-C(i^JS0iJ i ©| i OlffftiEfik^Jctt^-CJEVteH-C 
SW^ (Ra) as(6l/^«>. «3»*gS-ftSrie:^w— If^ 
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U— IfjSES (6 3 O - 6 8 Onm) d»&fBtlfci8tS 

tf, **j8 10nm) ro3tjSSrJ*otD»iSa'fl;aSK{-*5l'^-C 

[0 2 00] (left • S£#t4) BM • S£W4tt35* 

#j i k mmn^rnxm^it t z. s. mmm i mmi^ t$ 
[0201] (mmtBM«t»<o^jitim> ±iet^ * * 

h 2ttfEKL. #7fc#te&PS^fc„ •*-**> 

£Jfil/\ ^C0S*g±t- (ZnS) so (S i 0 2 ) 2 oKJ; 
3fc5«flWi2*riMH&l 0 0 nm»fiSLfc. &Kl, A 
g 2 G e 2D S b 22 T e S elEiiJ^3 SrKJ5^2 0 nm , A 
l20 3 KJ;!)^^tWl4 5:Kfft2 5nm , S iA> 
5>*5lglR9tJB5Sr)»J5«J8 0nio , M o 1BIA» P> -5 
m2 5.#tm*m&fo2 0 0 nmtlBf-f^^SWirPI 
tit, JWWBrtLfc. rHtffcf^Md'-^Hl 
tfctt-5-<o**<o^J§, t 5 itfcf4 3 o o t C-c-5^-ffiwin 
fRUtaaSriSL*:. ^ix^'ixO^* hf-^to^t, S 

*Df&^31£t£L;fc^#^Rtt^t4Rc, -tcOSSO^® 
roSW^tt R c X-ff; Lfc„ ADg&MJlSrife L/c4§-£{4#J}fi 

[0 2 0 2] rtui 0 ^SBfcWKiB^Wfcltt*© A» 

*^{C*i^-Cttjgifi5 5 0 nm~8 0 0 nm©$5 

S£K«te*Ji^Ttt'*©S*©#!B (Ra) T?R«t*l 
0%HT, Jb0Sft«iSS<O^lB (Rc) f 1 5 %ti±T?S> 

[0 2 0 3] ^Illte^JCilli^fcStlft^ilfttrofiff^ 
w * 9 ic*5^T. x -f **fflS*f * MS O rate 

SrtTofc (Rup 1) „ 'rj xfUttZ^mmt 

ft (Rref) „ RM^<&iK£##4£riS*C>*L, &f 5 
0 0 n m~ 8 5 0 n mOffil8^fc^Tffi:*:ffi£:#For t 

Wi-&lz-^\,^X<Dmj£&$k%&^ b L7to 
[0 2 0 4] fS3fc«jS7*-f**Ko^Ttt*ft«lte|E 

[0 2 0 5] ^JfiWciEfcLTV^iV^ttHteCTl 
[0 2 0 6] *3&tt<*f0>£ 1 RjltJB, ftK/i. tlMS 
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$kmM2~~7 (D£ 5«IUtt, HISCT 2 ~ 7 i: Plfil 
[0 2 0 7] <3£t60Ul 1 > 

mm) so 1 o n. *ni60ijroa/5?«B?*ui ljb 

1% 1 12cm, J£$0. 6 mm-C^StwBaia-C 

10 IMRCBKfm, .hiEgffi 1 1 Jilc, JHtcHVift 10 0 
nm<D (ZnS) ao (S i 0 2 ) 20 J8l<fc •? * 5 KSI 2 , 
)K/f:^2 OnmCOA g 2 G e 2C S b 22 T e so ^J; *) AtZig 

m&mz>-tiiLmT*?m 1 2, k/»*^2 smcoa i 2 o 3 

K±0^S4 3 ra€4, ^/¥^J8 OninOS i ± 5 
gJtl5> ^15^12 0 OnmCQA 1 B7 T i 3 * -5 

•? ?#ft^ i co^-r ^ ^ gB«-*J J;r>*m 2 co^-c ^ ^ 
t©^25»f 6, 6' lH)±§rfl£t)^fc>-ti:, ^^^^^ 
«f«IE»Ht#Sr»fc. 
20 [0 2 0 8] *7t. Jt«ffl©*3lE«ia7 f -f ^^4fc«f«IE 
l tatSfirft*.fct©i:IRI*«>1>©Srtt 

[0 2 0 9] («0MtA^) fflJMSiftflSO*** JWS0! 
1 i:Pl«(cnofc„ "felEflW 3, 3 'oft*3 0ic 

mmi&.ffiz-m>i,m-?x?mi 2, 12' tvirmaitz 

[0 2 10] (SlBfllK^HiL) £il©i5(-L 

©C«SI«fc, 0«Ei:lfiI«lcLr h7j-^>^i ggbM 
30 ^-g-t?-frSrfT<cv^dse> % gS^tU Lffl u— If Jto^y — 
Sri 4mW-c.f#L, W«oa«WftK*mufttT*o 

— h7y*^ffiV- ?yt<n{&s<V — l"<Jl> (lm 
W) (^Tff -5 ± o L7t 0 u— !f3t^l7— SrTff^r t 

[0 2 11] i8«ttK^UL«rffoA:«lcg|^Altfl: 

Lfc**(-^57 =r ^^.^-C(4, ^S-fkU^/KOXy — 
(7mW) -CIEJUHWU ISWtSrfTofc. jfiffM^ 

[0212] rro^rffi(4, roaWoiBfiWtt^O-ca: 
[0213] r<o3ttt«<o*«IMU(B*:t»tt, u— !P* 

a»«lBE*UlLpri!B0*Srl 0*4rJt*D-*"ir4:^ 

so [0214] (ai»«j:**ruffl^^^JB«-») *** 
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m-?mmi&Bfritii.m^x?m i 2, 12 'izm^itA 

g 2 G e 20 S b«T eao!KOftt>!9 0«*P»J:*«Uffl 
K©ff»t Lttt, A g s G e 20 S b 20 Te S5 , A g X G 
e 21 Sb 2 3Te se , $A g-G e-S b-T e SfSSit 

«^{6Tt"^ 0 Ag-Ge-Sb-Te^m Ag^l 
~5/£T-%, Ge^l7-2 3gf%, Sb^l9-2 
5/gH=-%, T e 3*5 3 — 5 9 ^%(^i5Ht-fe 5ffij5S^ 

[0 2 15] J!fcl^ ( (C r 4 T e s ) io (Ge 2 Sb 
2 Te 5 ) 90) ICr-Ge-Sb-Tel , Co-Ge- 
Sb-Te, V-Ge-Sb-Te, #Tt>H«<Z>jiS*J&S» 

[0 2 1 6] S&fC. Jif2JW^OGe 2 S b 2 Te 5) G 
eSb 2 Te*, GeSb*Te 7 , In 3 SbTe 2 , In 
36 S b 32 T e 33, I 1131S b 2S T e 4 3> G e T e , A g 
-In-Sb-Te, Ni-Ge-Sb-Te, Pt-Ge-S 
b-Te, Si-Ge-Sb-Te, Au-Ge-Sb-T 
e, Cu-Ge-Sb-Te, Mo-Ge-Sb-Te, Mn 
-Ge-Sb-Te, Fe-Ge-Sb-Te, Ti-Ge-S 
b-Te, Bi-Ge-Sb-Te, feiVrftfeMiffl^ia 

[0 2 17] Ge-S b-Te^M»i:t« 

V \ ft^ffcfifc^O^JBR^ftO 9 5 G e T e t S 

b 3 Te a fc<D»&*J;Dfc9, Ki»jftj«»«tO^«^» 
^9 5%MiCr-Te, Cr-Sb, Cr-Ge, 
Cr-Sb-Te, Cr-Sb-Ge, Cr-Ge-T 
e, Co— Te, Co — Sb, Co— Ge, Co— S 
b— Te, Co-Sb-Ge, Co-Ge— Te, C 
u-Te, Cu-Sb, Cu-Ge, Cu— Sb— T 
e, Cu-Sb-Ge, Cu-Ge— Te, Mn — T 
e, Mn— Sb, Mn— Ge, Mn— Sb— Te, Mn 
-Sb-Ge, Mn-Ge-Te, V — Te, V — S 
b, V-Ge, V-Sb-Te, V-Sb-Ge, V- 
Ge-Te, Ni— Te, Ni— Sb, Ni-Ge, N 
i-Sb-Te, Ni-Sb-Ge, Ni-Ge-T 
e, Mo— Te, Mo-Sb, Mo-Ge, Mo-Sb 
-Te, Mo-Sb-Ge, Mo— Ge— Te, W-T 
e , W-Sb, W-G e , W- S b-Te, W- S b - 
Ge, W-Ge-Te, Ag-Te, Ag-Sb, Ag 
-Ge, Ag-Sb-Te, Ag-Sb-Ge, Ag- 
Ge-Te, C0 / >^<Hl^ £ 1tn ^tlKS^HAA 

<\f\ Cr*Te s , Cr 3 Te 3 , Cr s Te 8 . C 
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tC<<, !ftlZ&\,^t&t>frotz 0 Ag 2 Te, 
Ag S b Te a *tt3tjRSE*^g<ttoTt«-S-Sa«AS 
Ag-Te, Ag-Sb-Te^6^rt 

[0 2 18] te&1kf8t&<D&JjjL¥&<D9 5%JW±<Offifi£ 
*Ge 3 Sb a Te B t*5»*, ttflHfeft*tti LBt^JBK 

±, 2 OJBS^%BT*s*WlfcBE*lULWi^Av\ 5% 

[0 2 19] iB*P*fcR*aLffl^^^JBO«flfttl 5 n 

iC<<#£LV\, ISnraHl, 4 0 n mWTt?fcn 

[0220] (fko>m&<Dmmitistfr*z l^v * ^ > * 

JSlfcM"T?tt. ^JSCTl^EIltc^L/c^^^^Sr^tgl 
20 24E 1 SrX£ 1 1 l^fxT, 3li£0tJ 2-10 \zmMt<Dffi 

[0 2 2 1] *mi&M-?te, *ofc<W«o*«6tcJ: 
^I5^l^Bj:D ; ®2CQx^^^gCWOS^6, 6* m 

v\, Bl 1 otcjs^T, 1 1 1 OSffi 

30 lfc^x., **o«»«BlE**fL«WSr, «JBfftR**fL 
fflBt, *IHJB, IBflUR, Sfctt, GflW, + 

[0 2 2 2] *H*£^Jfcf5«L-CV>^^*:^H N 3£ffiCT 
1-10 fcB«r?S>3 0 

[0 2 2 3] **lt«tt. I2S»1^«V^{,, ^ 
40 [0 2 2 4] 

[0 2 2 5] *«W<0»«|2«kff*S6»wJ:tLtt. «8 
50 [[SI 1 ] 1 (Dm«IBftK#(0«ig»rBBEa 
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[17] 2 OffMIEfttt^OSAt^Ott 

[si 8 ] ^mnmmm 2 offittieftttttottttiftKtt 

[19 9] *«WO3»lfc0||9O*«|Eflk«E*«>f^»iliao 

[@io] *&w<Dmmm 1 1 ottttiafttt<*<a*iif Br 
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T : ^VKB (Tw) 

P r : (gx<7 — L"<7P 

Pm: tpf8l/<V — l"<;l> 

P h : £5^17— W-t/V 

Tc : f2^yW*<Z)ft^fCTff5B$ra 

9 : ll«S01j9(C*3ft5^S/^^^flfiro^lS*tS 

10: HJECT9f-*3(t53i3'^Vi> r mO|glSMg 

Dl: *!M!|9fc::|8tt$^y^V^*©»lKltJe© 

9 > KSBOJRJ? 

D g : HJfeeil9(-*3(t5- 



1 1 
1 2 
1 3 



[1211] 



[122] 



[ISI 5] 



mi 



E32 



05 



-V 

-z 

-3' 
-4' 
-ff 
-6* 
■7 
■6 
■5 
■4 
-3 
2 



too 



Rftffie*?**;**) 




500 550 600 650 700 750 800 850 
Wavelength (nm) 



(21) 



0-4 9 9 1 6 



[BI3] 



[i4] 



E|3 



chdock 



3T 



4T 

Mark 



11T ' 
Mark 



' ■ • : ! I i 



: I t I 
i ! : : 

: : : : 



iTc* 



-SRI' 

i t 



i4* 



Tc 



; I 



! ! ! 

\\\ 



i : i 



I I I 



m 1 



Tc* 



J 

Pm ^ 



T 



H4 





30 




25 




20 






1 


15 




i 


10 








5 




0 



















o 





















































10 100 1000 10000100000 



30 
25 

!- 

* 15 

1.. 

5 
0 









'1 








































[ 

*~a mm 

























10 100 1000 10000100000 



EI6 



100 




07 



500 



600 700 
Wavelength (nm) 



600 



100 



* 

3 



[H7l 




500 550 600 650 700 760 600 
Wavalangtti (nm) 



650 



(22) 



#BflSpl 0-4 99 1 6 



[ISIS] 



[El 9] 



08 



09(a) 





too 




60 




60 


Eft 


40 








9 

4 

3 
2 



(b) 



600 650 600 660 700 760 600 860 
Wavelength (nm) 

[110] 



010 



g Jo* 





7ny h^<— iP<Dm.^S 



(72) «W* art # 



#*;ni*«*mF*ia#Ba»r292»* «= 



